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fUCROKIT-8/16 MICROCOMPUTER DEVELOPMENT SYSTEMS 

FIRST UNIVERSfiL MICROCOMPUTER OEVELOPMENT SYSTEM FOR BOTH THE 8080 
HNO THE 6800 

The MICR0KIT'-8/16 is a comFiete stand-alone developitient SYStem Tor 
kfritinGf debuasinGf and execuiina proGrams on the 8888 or the 6880 
microprocessor. The SYsten can be ordered as an 8880 based system 
or a 6800 based SYsten. Con^fersion packages consisting of a 
pXuG-in processor nodule and software are a^^ailable so that either 
SYstem can be Skf itched to handle the other processor. 

Either basic SYStem comes complete with an 8K memorY, an 
alphanumeric CRT displaY^ an HSCII keYboard* two cassette tape 
units/ and software. Its excellent software includes a 
monitor/debuGser^ editor* and assembler desiGned to take full 
advantaGe of the hiGh-speed multi-line CRT displaY and the tape 
I/O. 

The MICROKIT-8/16 CRT displaY holds 960 characters formatted as 24 
lines of 40 characters. Since the display is refreshed directlY 
from the microcomputer memory* the full 960 character screen can 
be written at 20,080 cps. UsinG the fast CRT the interactii^e 
debuGGinG proGram can Generate a full screen hexadecimal memory 
dump display instantaneously. This kind of auick system response 
speeds the debuGGinG task. 

The MICROKIT editor also makes use of the fast CRT display. The 
screen based editor is ctuickly learned and easy to use, because 
chanGes are displayed instantly and in full context on the CRT. 

To keep cost iow^ the MICROKIT-8/16 uses a standard tele^/ision set 
for the hiGh-speed display, and audio cassette units for mass 
storaGe. Because of MICROKIT^'s proprietary recording technique.. 
data is transferred to the audio cassette units at the rate of 
2000 bps with data reliability comparable to diGital cassette 
units. 

MICROKIT-8/16 FEATURES 

The MICROKIT-8/16 incorporates a number of standard features, some 
of yhich are unieue amonG microcomputer systems: 

8K bytes of RRM memory — expandable to 32K bytes. 

Wemorr write protect where each IK paGe of memory can be 
write protected under software control. 

960 character CRT display refreshed from system memory. 
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53 kev BSCII keyboard with 2''keY roll over. 

Tuo audio cassette tape units> fullr supported bv the 
software. 

ft crystal controlled proarammable real-time clock with 32 
microsecond resolution. 

Interrupt drii^^en I/O. fill I/O devices includinG the 
real-time clock can interrupt the CPU. fill interrupts can be 
masked under software control. 

Vectored interrupt. 

Bootstrap loader in PROM. 

Tvo Elfi RS-232C serial interfaces - one for modem, one for 
teleprinter. 

1 megabyte/second dMfi capability. 

Six extra card slots for custom interfaces. 

OPTIONS RNO BNHfiNCEMENTS 

The MICROKIT-8/16 is backed up with a full line of enhancements. 
These include In-Circuit Emulators^ EPROM proGrammef^Sj' add-on Rfiti 
or EPROM memories, line printers, "semiconductor disk** memory 
resident operating systems, and single or dual drive floppy disks 
with disk operating systems. 

Nith all these peripherals, the MICROKIT-8/16 is also weii suited 
for laboratory and industrial applications such as: i) a complete 
inexpensive computer, 2> a Pi^oGi^ammable controller, or 3) a data 
ac&uisition system. 

MICR0KIT-B/t6 HfiRONflRE CONFIGURfiTION 

The MICROK 11-8/16 system consists of the folloufinG elements- 
mainframe, keyboard, CRT display, and two cassette tape units. 
The mainframe is packaged in a compact desk-top enclosure and 
contains pouer supplies, a card case, and the four system modules- 
CPU, RfiM, CRT-Keyboard I/O, Tape-EIfi I/O. 

The MICROKIT system is built around a universal system bus through 
uhich all the system modules communicate. The CPU module 
interfaces to this bus and controls the operation of the system. 
The 8080 and 6800 are only the first of a series of processors to 
be supported by the MICROKIT-8/16 system. The modular nature of 
the system makes it adaptable to other popular 8 and 16 bit 
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processors. 

The 8K brie memorv of the standard system is contained on one 
memorr module. The system memory is easily expanded by pluaeinG 
in additional 8K modules. Each IK paee of memory is separately 
write protectable under software control. 

Input/output from the MICROKIT-S/ie is pro^/ided by the two I/O 
modules. The CRT-Keyboard I/O module contains the interface losic 
for the keyboard and the CRT display. The keyboard interface 
supports the mini-operator console located on the keyboard. The 
console functions include two switches* "system reset" and 
"initial program load" <from cassette tape)* and two status 
displays: "run", and "interrupt enabled", ftll other front panel 
functions and debus^in^ aids are proKfided by an interactive 
debu&6er throu&h the CRT display. 

The second I/O module* which is the Tape-EW module* contains a 
number of interfaces as follous: 

Tape Interface - The tape interface connects the microcomputer to 
the two audio cassette tape units. 

Dual RS-232C Interface - This allobfs bit sei^ial communication with 
both a terminal and a modem. Speeds up to 1200 Baud are 
possible* under proaram control. 

Crystal Controlled Real Time Clock - The real time clock is used 
by the RS''232C interfaces for accurate bit timinG. The clock 
is also af^ailable for other timina applications. 

S-Bit Parallel I/O Port - This TTL port is unassiened and alloi>fs 
for interfacina a user designed de^^ice. It provides a 
bidirectional test port that can interface with user 
eauipment. 

Bootstrap PROM - The 25€ byte PROM contains a bootstrap loader 
which may be invoked by the initial load button on the 
keyboard-console. It loads the system software from cassette 
tapes. 
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Fig. 2 MICROKIT KEYBOARD 
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MICROENULf^TOR 

Th9 Hlcroemulator provides th# d^si^n engineer and pro^rainimer with 
editxna, Mssifnblina and d^bu^^inot fMciliiles direcilr In to the 
hariAfsre SYstem that is b€in& dtfsi^ned. The desiener/proGrammer 
is able to exercise all of the user SYstem I/O devices* meuorY* 
interrupt structure and direct memorY access facilities through 
the Microenulator pIug. With the Microemulator, the MICROKIT-8/16 
uill respond to user SYStem interrupts* readY line* reset line* 
hold line and clocks. It »ill Generate addresses* status signals 
and strobes and it yill send to and receive data from the user 
SYStem, 

The complete Microemulator consists of four distinct modules. 
These are: i) the Microemulator ioGic board* vhich mounts in the 
MICROKIT and controls the connection between the microprocessor 
vithin the MICROKIT and the user SYstem* 2) the Microemulator pIug 
assemblY* uhich provides the processor at the end of a remote 
cable that can be pluGGed directlY into the system microprocessor 
socket* 3) the hardware break sinsle step and PROM programmer 
interface module* which also mounts in the MICROKIT card caee; and 
4> the PROM proGramminG assemblY* which is connected via 26 pin 
flat cable to the PROM interface module. 

The Microemulator packaGe can then be considet^ed to provide three 
separate functions. These are: 1> the extension of the 
MICROKIT-B/lS'^s microprocessor into the user sYstem* 2> the 
analYsis features of hardware breakpoint and sinale step; and 3> 
the abilitY to proGram PROMs — specificallY the 2704 (5X2 x 8> 
and 2708 (1024 x 8) PROMs. This combination of tools is 
especiallY useful in the task of combined hardware and software 
development. It should be particularlY valuable durine product 
development* hardware software inteGration* production test* and 
depot maintenance of microprocessor sYstems. With such features 
as the MICROKIT RRM operatinG sYstem or disk operatins sYstem* it 
provides tools unmatched in sYstems costin& manY times more. 

Basic OPERRTION OF THE MICROEMULRTOR 

The Microemulator uses the same microprocessor for both the host 
functions of proGram development: includine source code editinG* 
proGram assemblY* proGram loadinG* PROM proGramminG and 
peripherals manaGement* and the user functions of emulatinG the 
microprocessor in the sYstem under test. Commands are included in 
the microemulator monitor that allow the desiGner to switch over 
various of the microprocessor functions into the user SYstem. 
Thus* there is separate software control of 1) the source of 
clocks* 2) the source and response to interrupts* reset line and 
readY line* 3) response to user 0MB requests* and 4> memorY 
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mMf^pine functions. 

The MXcroemulator softdiare Facka«# is extremely simple to use and 
easY to learn. In addition to the basic MICROKIT monitor commands 
(OlSPLftV, STOR£, BHECUTE, URITE, FINO and BREAKPOINT SETTING), the 
Microemulator monitor adds three additional functions- SINGLE 
STEP, CONTROL (for settinG the mode of operation) and TRHCE. 

During the initial phases of a design program (before the hardware 
is a{^ailable)* the MICROKIT uill be used in the host mode to 
deuelKfp software. Gradually* as the hardware system is brought 
UP* Kfarious functions can be switched into the user system. 

Thus* first the clocks would be switched over to see if the 
clock circuits J sync. * etc. , were workine properly. 

Second* control would be passed to the user system and 
response to interrupts, reset and ready line can be tested. 
User ONR mode would be connected and enabled as reeuired. 

Third, a NOP program would be executed to verify 
microprocessor operation in the user enviornment. 

Fourth, diamnostic programs would be de*>feloped and run wsins 
the Microemulator feature to test the operation of I/O 
devices and verify the hardware desi&n. 

Fifth, the user system would be exercised with all proQram 
and data memory in the MICROKIT usin^ PROM simulator and RRM 
simulator memory within the MICROKIT system. 

Sixth, the memory functions would be switched over to the 
user system with user RRM and user PROM takina the place of 
MICROKIT PROM and RRM simulator memory. 

Finally* seventh, the MICROKIT would be completely 
disconnected and the user microprocessor will be installed in 
the system. 

This stepwise approach to debu^eine hardware and software is 
extremely effective since each step is a relatively small 
extension of the precedinG step. 
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MWROEMULRTOR DEBUG COMMmOS 

OnlY three commands have been added to the basic Nonitor-Oebu&Ger 
described on partes 5-i and 5-5 of MICROKIT MICROCOMPUTER 
OEVELOPMENT SYSTEMS. These three commands are: 



C P/F^P 



r 

r addr 

T$ 

E< control) 



Set operatlne mode (Control), 
be specified. 



Three parametei^s can 



C 
U 




suitch to user clocks, 
switch to user control lines. 
enable user DMfi reeuest. 



Betiin trace execution at present cursor location. 

Beein trace execution at hexadecimal address 
"addr". 

Recall last trace display. 

Sintile-step the promram. 
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OS/8080 

MBNORV RESIOBNT OPERRUNO SYSTEM FOR HlCR0KlT-'8/t6 hOO 8880 
MICROCOMPUTER DEVELOPMENT SYSTEM 

OS/8080 xs « complete "in menorY" operating system for developing 
8080 microcomputer pro&rams usinG the MlCROKlT-8/16. OS/8080 
pro%/icies a program deijelopment tool unmatched bv anv other 
softi^are development srstem. It consists of a monitor/debuaeer, 
editor and assembler all co-president in memory alone with a 14K 
bYte source code workspace and 4K bYte obJect code uork space. 
This is sufficient to store a 1000 line source program. 

Since the sYstem software, the source proeram and the object code 
are simultaneously in memory, the user is able to instantaneously 
suitch from editins to assembling to debuGQina. This facilitates 
rapid proerammina in two wars since (1> overhead for loadine 
pro&rams and data is reduced to zero and <2> the user is able to 
raPidlY test many changes and options. 

OS/8080 makes use of MICROKJT^s unieue 8K RRM memory boards with 
write protection re&isters. This allows eack IK raee of memoi^y to 
be individually protected and unprotected under proGram control. 
Without this feature, the user could inadvertently "clobber" his 
source proGram durina execution and destroy hours of work. 

Non-volatile storaae of debuGGed proGrams (source and object) is 
provided by the MICROKIT-8/16 system cassette tape units. LoadinG 
and dumpinG to cassette tape takes less than S minutes and is 
usually done only once per session. Thus OS/8080 provides the 
microcomputer proGrammer with tools that were previously available 
only on the larGest of computer systems, and makes the 
MtCR0KlT'-8/16 superior to systems costinG more than twice as much. 
Vet the MICROKIT-8/16 with OS/8080 is still the least expensive 
8080 development system with peripherals. 

MEMORY CONFIQURRTION 

OS/8080 runs in S2K of main memory. User proGrams can occupy the 
first 4K of memory. CX^aaa^'' — X^'OFFF'') The systems^ proGrams, 
Editor work area, and Symbol Table occupy the reGion from X'lOOO^ 
to X'^rFFF^. 

OS/8080 SOFTNRRE 

The OS/8080 software packaGe uses the standard MICROKIT Editor, 
Rssembler and Monitor prroGrams with a series of enhancements as 
will be described. These fall into four cateGories- 1) System 
commands, 2) Editor commands, 3) Assembler commands, and 4) 
Monitor commands. These commands will be described in that order. 
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SYSTEM commos 

Three Srstem Commands h<i*je been added. These alloy the user to 
svitch between the three srstem programs: Editor^ fissembler and 
Monitor. Thev are: 

JR - Jump to the fissembler y hen in Editor or Monitor mode. 
JM - Jump to the Monitor yhen in Assembler or Editor mode. 
JE " Jump to Editor yhen in the Hssembler or Monitor mode. 

These commands alloy the user to i^aridlr syitch fi^om one of the 
SYStem softyare packages to the other. This means that yhen 
errors are detected in the Monitor program* thev can be 
immediately corrected in the source proeram rather than usina 
machine lanauaae patches. 

NEU EDITOR COMMRNOS 

fi small number of commands have been added to the Editor proaram. 
In most cases J thev are desiGned to reduce the opportunity for 
operator error. 

The commands are as folloys: 

CLR - Clear the Workspace. This avoids the possibility of 
inadvertently clearing the yorkspace by typine a "C*. 

REM - Reyind the Input Tape. This avoids the possibility of 
inadvertently reyindine the tare yith an "R**. 

fl RETURN durine REflO yill interrupt the REMO routine. 

fi RETURN during NRITE yill Generate the messaee RESTART 
NRITE?. This alloys the operator to interrupt a NRITE 
command yithout losing the contents of the yorkspace. Thus.' 
if the cassette has been inserted upside doyn* or the 
recorder is not in the yrite modej correction is possible 
yithout losinG the yorkspace contents, fifter the RESTfiRT 
NRITE messaae appear Sj the programmer may type either a "V".. 
in yhich case the output tape yill be reyound and the york 
area yill not be cleared^ or the programmer may type RETURN.' 
in yhich case the yrite yill be interrupted and may be 
restarted. 

£ C - Outputs to tape and yrites and end-of'-file^ but does 
not delete the data from memof^y. Useful for checkpointina 
york in progress yithout deleting it so that it has to be 
read in aeain. 
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Three commands have been included that aXloi»f the FroGrsmmer to 
writ© two tapes on the initial entry of the rroeram. This 
provides the same sort of redundancy that the "old" and "new" 
tapes provide after the first set of tapes have been written. In 
this case* the Pi^oQrammer inserts cassettes into both recorders 
and puts both recorders into the fr/rite mode. He then has 
avail3ble the foilowins three commands: 

NB - Output to fcoth tapes. H write command. Just like any 

other write command. 

NB$ " Write the top half of the workspace to both tapes. 

EB - Output to both tapes and End- file. 

Two more commands have been added that allow the user to scroll 
thf^ouGh the uot^kspace. They are: 

Control H - fidvance one line. 

ConU^oi H Repeat - Scroll up. 

Control B - Back-up one line. 

Control 8 Repeat - Scroll down. 

NEki ftSSEMBLER COMNf^NOS 

H series of commands have been added to the Assembler in OS/8080. 
These primarily are used to accomplish assemblies out of memory. 
The default input is from memory ^ the default object is to memoi^y. 
Pass 1 and pass 2 are both run in i^esponse to a RETURN after 
invoking the Assembler. The follouine input/out^ut option 
parameters have been added to Pass 1 and Pass 2: 



1 - 1 is a parameter used to run Pass 1 from tape. It is 
used in conjunction with the I command that indicates a tape 
input. 

2 - 2 is a parameter, a^ain required only for input from 
tape. It can be used with assemblies from memory also to 
avoid re-runninG Pass 1. 

I - I 

input is from tape rather than from memory. 



is a parameter reeuired both in Pass 1 and Pass 2 when 



The following parameters apply to Pass 2 only. NOTE: when 
assemblinG from memory, the i and 2 parameters are not necessary, 
ftlso, it is not necessary to have both the L and T commands in 
order to set a truncated listine on the CRT. The T command alone 
will produce a truncated listinQ. The pai^ameters are as follows: 



L - List the program to the CRT; 

T - List the pro&ram to the CRTj 

E - List erroi^s only. 

~ Produce an object tape. 

N - Inhibit the object load to memory. 



non-truncated, 
truncated. 
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P - Print the Ixstlnm on an Okxd&ta Printer (the default 
print option is nou for the Okid^t^ Printer >. 
Bn ~ Pi^int to £//? Port t. The n folXovinG is an optional 
parameter specifYin& B^ud rate as described in the assembly 
manual. NOTE: The default Baud rate is 119 Baud. 

One other modification of the Hssembler in*JOl^es a missing end 
statement. If the Assembler encounters an End-^of-file without an 
End statement, it Mill print the message NEXT THPE , . . "E" TO 
ENO. If the proQt^ammer then tvpes "E" the Assembler wiii 
automaticallY insert an End statement. Otherwise, the programmer 
mar insert another tape into the reader and continue the assembly. 

NEN MONITOR COMMBNOS 

B number of new debuQ&inG commands hai^e been added to the Monitor 
proGi^am. Thev are: 

FOfO,. . . " Find command, used to search memory for 

hexidecimal strings. 

F - Find command without parameter* uses the last parameters 

loaded. 

B Sn " Set breakpoint 1 throueh 4* alloys the programmer to 

set UP to 4 breakpoints in the program. The instructions 

clobbered uith the software breakpoint (FF> wiii be saved so 

that they may be restored. 

B On " Display breakpoint command, positions the cursor at 

the specified breakpoint. 

BR- resets the breakpoint at the breakpoint location Just 

displayed, 

BC - Clears all tempoi^ary storase of breakpoints. Bllous the 

proarammer to a&ain set from 1 to 4 breakpoints. 

Conti^ol ft - Bdvance the memory display 8 locations. 

Control B - Backup the memory display 8 locations. NOTE: The 

repeat key Mill scroll in combination with these commands. 

The Store (S>, Find (F) and Zap (Z) commands have been modified to 
allow either HEX or BSC I I characters as arauments. Thus, the 
folloufinG commands are valid: 

S ^B^ 

F '£?^ 'C 



The Oisplay <0), Execute (E>, and Write (U) commands have been 
modified to allou for expression evaluation of the address usins 
the folloMinQ operators: "+" for addins parameters, "-" for 
subtracting parameters, "*" to point to an indirect address, and 
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finallY 3 new operator "#" IndicatxnQ a symbolic label. This last 
operator alloys the proGrammer to position the cursor at the 
location of a label stored in the Label Table. For example^ if 
the label LOOP has the hexadecimal addi^ess ilX then the command 
Oi^LOOP vill cause the cursor to be positioned at address 113. fill 
operators will be scanned from left to rioht. There is no 
hierarchy in any of the operators. 
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NICROPRINT/65 

€5 LPM PRINTER FOR tllCROKIT-S/ie MICROCOMPUTER DEVELOPMENT SYSTEM 

The MICROPRINT/65 is a 65 Ipih line printer for use with 
MICROKIT-S/ie Microcomputer Development System. The MICROPRINT/65 
prints bidirectionallY at 65 lines-per-minute on standard TTV roll 
paper. The printer utilizes a 5 x 7 dot matrix to produce hiGhlY 
leeible characters. Standard TTV ribbons are also used* thus the 
user is free from the bother and cost of special paper or special 
ribbons. 

The MICROPRINT/65 is a simple^ pro{>fen and reliable line printer 
capable of heavv dutv operation. It can print sinele and 
multipart forms. Options are a^^ailable for form feed fan- fold 
paper, and upper and lower case printinG. 

The MICROPRINT/65 is deliK^ered complete with interface and 
software to run with the MICR0KIT''8/i6 microcomputer SYStem. 
Optional softijare includes a Word Processor package for use with 
the upper /lower case printer. 
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mcROKir oisK operating SVSTEM 

The MICROKIT Disk Op#ratins System -— MICRODISK -- consists of d 
dual fXcM^PY disk drive* interface and software packa&e. 

Uith MICROOISK the user is nov able to edit and assemble larse 
i^roerams 160 times faster than is possible with TTV based systems. 
The MICROOISK combined with the unieue screen based editor* 
interactive debu&eer, hish speed assembler and In-Circuit Emulator 
make the MICROKIT-8/16 the most powerful microcomputer development 
SYstem available. 

Each diskette has 77 tracks. The first track is alinfavs reserved 
bY the sYStem for the directory of files. Thus* there are 76 
tracks available for system and user files. Each track is 26 
sectors of 128 bytes. 

OISK OPERATING SYSTEM FERTURES 

The MICROKIT Oisk Operatine System incorporates a number of 
features vhich make it unieue amons microcomputer systems* 

Overlapped I/O and hiGh-speed assembler doubles assembly 
throughput. 

File management SYstem provides up to 76 files per diskette. 

Oual drive system provides 500 kilobytes of on line storage. 

Minimum resident Monitor reduces main memory reouirements 

Oisk management functions alloy user to create "load and so" 
system files for production programs. 

Hitth speed CRT display and interactive debuQ&er automatically 
Generate full screen "snapshot" reGister and memory dumps 
faster than the blink-'of-an-eye. 

Interactive screen based Editor eliminates blind editins. 
User receives instantaneous feedback on the results of each 
editinG command. 

Utility packaGe is provided for translation of media to and 
from; telecommunication ports* paper tape* cassette tape* 
EPROM^'s* and diskette. Utility packaae is provided in source 
form allovinG users to include all or part in their prosrams. 

Mil Monitor functions — creatinG* accessins for read and 
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writer deietine^ co^YirtQ and renaming of disk files — are 
accessible bv user pro«r««is. These Fouerful file nnanaGement 
functions provide the complete c^psbilites of disk operatina 
sYstem for any 9PFlic9tion the user way envision. 

Bootstr-ap loader in EPROM eliminates clunsY manual 
(derations. 

Oisk interface board also contains a full interface for 
hi^h^speed paper tare reader. 

MICROOISK soFwme 

The softyare packatte is organized into six modules as follows: 



MONITOR Provides the basic disk management functions that are 

used to: create* delete* copy and rename files. 

EDITOR Creates and updates source Ctext> files stored on 

diskette. 

fiSSEMBLER Converts editor created source files to machine 
executeable object files. 

LQfiOER Loads and dumps object files. 

0EBUG6ER Generates the monitor "snapshot" dump displaY and 
provides interactive proeram debu6GinG features. 

UTILITY The utility module allous the user to transfer files 

from media to media. Includes routines for cassette 
tape* diskette* EPROti* telecommunication lines.- and 
paper tape. 

OPERflTim PROCEDURES 

The MICRODISK SYStem allous the user to invoke anY of the SYstem 
modules from the present module he is usina uith the foiiovine 
commands: 



JM Jump to Monitor 

JE Jump to Editor 

JM Jump to assembler 

JL Jump to Loader 

JD Jump to Debumeer 

JU Jump to Utility 

The user maY create up to SB other sYstem files of this type. 
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MONITOR 

The disk monitor Is loaded from diskette into the toF end of 
memory bY the EPRON bootstrstP loader. The MICRODISK Monitor is 
used for file meneeement functions. The Monitor commands are 
summarized belou. 



C filename, 
initi ext 



S filename 

ft filename* 
attributes 



<unit> 



M fromfile* 
tofile 



X fromuniU 
touniU parm 



R oldname, 
neuname 



Creates a file with name "filename", size "init", 
and extension size "ext". 

Delete (scratch) "filename". 



Chan&e the attributes of "filename". attributes 
are: 

^ object file 

S - source file 

N - write protected file 

P - permanent file 

Z - system file 

DiSFlav the directory for "unit" k^hich may be Q or 
1. Unit may be omitted uith default to unit O. 

Initialize and clear all files on unit 1. 



Copies (moue) "from file" to "tofile" the 
destination file "tofile" may haue the prefix "N: " 
to indicate the file is to tie created. 



Copies all files from diskette in "fromunit" to 
diskette in "tounit". "parm" indicates uhich files 
are to be copied as follous: 

No "parm"copy all user files 

fi COPY all files 

5 COPY all system files 



Rename the file "oldname" to "neuname" 



EDITOR 

The MICRODISK Editor has all of the features of the tape and 0/5 
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8080 Editors described on P4»6es 5-;? ^nd ^-4 of '*NICROKIT 
MICROCOMPUTER OEVELOPMENT SVSTENSr In addition the MICRODISK 
Editor has the folloinfins file management commands: 



H filename 



«♦ 



L filename 
L 

N 



Urite all data from the editor kfork area to 
"filename". 

kirite all data from the editor bfork area to the 
previowsJy opened write file. 

Urite all data from the editor t^ork area to the 
previouslY opened urite file. Oo not clear the 
kfork area. 

Note that coti^inations of the aboKfe parameters are 
alloyed. 

Load the editor vork area from "filename". 

Load additional data from prei^iouslY specified i^ead 
file. 

Nrite uork area to Pi^eviouslY specified yrite file 
and load additional data from previously specified 
read file. 



ASSEMBLER 

The MI CROP I SK (Assembler is euite similar to the tape and 0/5 8080 
fissemblers described on paaes S-5 and ^-6 of "MICROKIT 
MICROCOMPUTER DEVELOPMENT 5VSTEMS". tHE MICRODISK fissembler will 
remiMfst <upon assembly process request) the name of the Input File 
(source file) and the name of the Output Pile (object file). The 
MICRODISK fissembler uill allou the user to create a «ew file for 
the object code uithout return to the Monitor. 



LOBDER 

The MICRODISK Loader is used to load and dump object files, 
loader has three commands: 



The 



L filename 
E filename 



Loads data from "filename" into memory. 

Loads data from "filename" into memory and begins 
execution #t entry point. 



N filename, 
addrt, addr2* 



Urites data from memory at specified addresses into 
"filename". Pile may be created without return to 
the Monitor. 
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OEBUGQER 

The tilCROOlSK Oebu^mer hJis the satue functions^ as the Tape System 
Wonitor described on PSGes 3-1 md 5-J of "MICROKIT MICROCOMPUTER 
DEVELOPMENT SYSTEMS"; with the exception of the tape commands. 
These functions have been implemented in the Loader. 

UTILITY 

The MICRODISK UtiXitY contains a number of functions tufhich provide 
for the transfer of data between the various media (diskette, 
cassette tape* paper-tape* telecommunication ports and EPROM 
programmer) supported br the MICROKIT system. 

The only function re&uired is a copy function and the operator 
need only specify input device* source or object data* output 
device and "filename" if the disk is to be used. 
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Processor 
Instrucxon Set 

MenorY RddressinG 
I/O fiddressxne 

System Clock 
Interrupts 
Pouer-on Restart 
Connector 

Board Dimensions 

Opera tine Temp. 

DC Power ReQulrements 



X 



8080 

78 including conditional branchinsj 
binary and BCD arithmetic^ loQical 
operations^ subroutine stack* 7 reaisters 

16 bits* UP to 64K bvtes 

8 bits* UP to 256 input and 256 output 
addresses 

Crystal Controlled, 2, 8 MHz +/- a ly, 

8 level vectored priority interrupts 

f^utomatic bootstrap load 

Dual 50''Pin on 0. 125 centers 
Uirevrap P/N CPH8100-100 (S8E> 

6. 00" X 8. 00" X 0. 062" 

10 C to 40 C 

+5 ■#•/- 5^ 0. 758 
^12 +/- 5'/. 9 0. 2R 
'12 +/- 5H 9 0. 058 ! 
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8080 CPU BLOCK DIAGRAM (M8>80) 
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ORDER 
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8080 
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-f 



DATA 
BUFFER 
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^8 
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RRM MEMORY MODULE SPECIFICATIONS 



M8'10 




Memory Size 
Nord Size 

Crcle 

Refresh 

Connector 

Board Olmenslons 

OperatinQ Temp. 

DC Power ReQuirements 



8K bYtes 

8 or 16 bits (16 bits reetuires two 
modules) 

468 ns read; 970 ns write usine 4K 
dynamic RRM chips 

64 us euery 512 us accomplished by CRT 
access 

Dual 50-Pin on 0. 125 centers 
Uirevrap P/N CPH8100-100 <SRE> 

6. 00" X 8. 00" X 0. 062" 

10 C to 40 C 

+5 +/- 5y, 0. 5R 
^12 ■#-/- 5'/. 0. 25R 
'12 +/' 5:i 9 0. 05R 
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MEMORY BLOCK DIAGRAM (M8-I0) 
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8-4 



MICROKIT INC. 



Wl9V 1976 



CRT - KEVBORRO I/O MODULE SPECIFICATIONS 



M8''2e 




CRT OisFlar Size 
Character Set 
Character Generation 
Display flemorY 
I/O Transfer Rate 
Refresh Rate 
Video Output 
Interrupts 

Keyboard Interface 
Mini-Console Interface 

Connector 



24 lines of 40 characters 
Standard 64 character R5CII set 
5x7 dot matrix 
Recesses main memory usina DMR 

20, 000 CPS 

60 Hz 

Composite video uithout interlace 

Maskable interrupts for keyboard strobe 
and break interrupt (BRK> key 

7 bit RSCII yith character strobe 

Switch closures for system "reset" and 
bootstrap "load^j TTL outputs for drivinQ 
"run" and "interrupt enabled" LEDs. 

Dual 50-Pin on 0. 125 centers 
klireyrap P/N CPH3100-100 (SRE> 
20-Pin Scotchflex header 
Connector P/N 3421 <3M) 
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CRT a KEYBOARD I/O BLOCK DIAGRAM (M8-20) 
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Board Oienenslons 

OreratinQ Temp. 

DC Power ReQuiremenis 



€. 00" X 8. 00" X 0. 062" 

10 C to 40 C 

*5 +/- Sy. 1. 08 
'12 +/- 5H 9 0, 2ft 



-mit uo 







MICROKIT-8/16 
I/O Connectors 
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TAPE a EIA I/O BLOCK DIAGRAM (M8-2I) 



TAPE 



TAPE 2 



TAPE I 



TAPE 2 -^ 



TAPE I 
TAPE 2 

EIA I 
EIA 2 



CPU 
CLOCK 



8- BIT 
I/O 



-7^ 



TAPE READ 



DECODER 



TAPE WRITE 



ENCODER 



TAPE MOTOR 
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M8-21 




Cassette TvFe 
Tape Units 
No. of Heads 
No. of GaRS 
No. of Tracks 
Recording TechniQue 
Bit Transfer Rate 
Recording Density 
Character Transfer Rate 

Error Detection 
Error Correction 
Error Rate 

Record Size 



Philips type audio cassettes 

Panasonic RQ~309R5 

One 

One 

One 

Phase encoded (HarKfard> 

2000 bps 

1067 +/- 2/i bpi 

225 cps max. 

100 CPS average includins oK^erhead 

16-bit checksum 

Redundant recorded data 

/Recoverable: i in 1,000,000 bits 
UnrecoK/erable: 1 in 100,000,000 bits 

Variable (1 to 32K brtes) 
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Inter Record Ga^ 
BOh EOT 
Manual Reiiflnd 
Nrite Protect 
No. of EI ft lines 
Modem Control 

Baud Rates 
Real Time Clock 

I/O Port 

PROM Memory 
Interrupts 

Board Dimensions 
Connector 



OperatinG Temp, 
Power Requirements 



1. 875 inch <1 second) 

Recorded codes 

End-to-end in 60 seconds 

Knock out tab 

One to terminals one to modem 

Reauest to send^ clear to send? cai^i^ier 
detect 

50 to 1200 software Generated 

Crystal controlled^ 32 us resolutions 
overfloinfs at 2. 048 ms 

8 bit parallels General purpose TTLf 
input and/or output for party line I/O or 
interprocessor communication. 

256 bytes for loader 

Clock overfloi»> and I/O port reQuestj all 
maskable 

6.00** X 8.00"x 0.062" 

Dual SO-pin on 0. 125 centers 
Nireufrap P/N CPH8100''100 (SRE) 
20-Pin Scotchflex header 
Connector P/N 3421 (3M> 

10 C to 40 C 

+5 +/-' 5H 1. 0fi 
+12 +/- 5:^ & 0. 2ft 
-12 +/- 5% 0. 2ft 
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Note on the preparation of this document: 

tllCROKIT UORO PROCESSOR 

This report yas prepared usina the NICROKIT Word Processing 
system. The NICROKIT Mord Processor allows the user to print 
neatly formatted t^eportsj' manuals^ documents etc. It is used in 
conjunction with the NICROKIT Editor pro&ram. The text to be 
pi^inted is first entered^ alone with format commands^ usine the 
Editor. The Word Processor proeram is then used to read the text 
from the Editor tape, format the data accordinG to the imbedded 
commands, and print it. 

The Word Processor recognizes a series of format commands. These 
format commands are of the form fRR < where f^FI represents two 
alphabetic characters). The Nord Processor also recognizes /fi 
(uhere R is anv alphabetic character) as a case shift. Thus if 
the user is in the normal lower case mode then "/the" will Pi^int 
"The. " 

The basic unit of text is the ParaGraph. New ParaGraphs are 
siGnalled fey fPP at the beGinine. Each time the Uord Processor 
encountei^s fPP it will skip two lines and beGin a new ParaGraph. 
Text within a ParaGraph is entirely free form. The Word Processor 
infill fit the maximum number of ijords on each line that it can 
without viola tin© the line width limits. Thus all extra spaces 
(ijill be suppressed on print out. Other commands such as ffll 
(fis-Is Node) are used to suppress this ParaGraph mode of 
operation. 

The Word Processor has software interfaces for the 
NICROPRINT/65-LC line printer and the BCD version of the IBN 2741 
"Selectric " terminal. 

The format commands recoGnized fey the Word Processor are: 

CONNRND FUNCTION 



fNL Execute a cai^riaGe-return and line feed to 

position the print head at the beGinninG of a 
new line. O^ferides ParaGraph rules. 

fPG Execute a form feed (line printer) or request 

a new paee (2741 terminal). 

fUC Set upper case mode (shift-lock). 
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PLC 

fpp 



Set lower case mode (shift-unlock). 



Skip two lines. Position print head at the 
first column and start a /lew ParaGraph. 



fBS 



Backspace on the 2741 terminal only. Used for 
underlining or ok^erstrikina. 



tSKnn 
fIFnn 



Skip nn lines. 



Conditional new paee. ft{^oids printine of 
headings as the last lines on a paee. Skips 
if line is within the last nn lines. 



fftl 



Enter the Rs-Is mode. This uill defeat the 
extra space suppression feature of the normal 
ParaGraph mode of operation. 



fEFI 

tri 



End the Ps-Is mode. 



FlaGS the follok/inG text as a title to be 
printed on each paee. (Note- title must be 
folloiited br a fPG command to ensure printinG 
title on the first paGe>. 



fET 
fNT 
tin 



Ends the title. 



Suppresses the title on all subsequent pases. 



Indents all subsequent text. The indent will 
be 5 spaces unless reset br the fIS command. 



fEI 
fISnn 



Ends the indent mode. 



Set the indent to lvalue nn. 
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fLMnn Set the line kfxdth to nn. The default line 

iffidth is 66 characters. 

fPSnn Set the number of printed lines per paee to 

nn. The default number of printed lines is 
53. 

fIL Start a label at the left margin durine indent 

mode. 

fEL Flaas the end of a label. 

fTBnn Position the print head to column nn. 

O^^ferides the paragraph mode. 

fRS Reset to default Paee Width.. Paee Length and 

Indent. 

EXAMPLE OF TEXT RS SEEN ON THE CRT SCREEN 

fPP/this is an example 

of the use of the 

fUCmicrokitfLC /word 

/processor /proGram. 

/it uses many of the 

commands in the 

reportiore. 

/for example- 

fNLfINfIS20 

fPPflL/labelfEL 

/labelinQ an indented 

ParaGraph. 

/this uses the /i/1 

and /e/1 commands. 

fPPflL/tab /commandfEL 

fTB40 /mok^es the print head 

fNLfTB40 to position 40. fEI 

fPP/these are a few 

examples of the use of 

the fUCmicrokitfLC 

/word /processor /pt^oGram. 

/with a lit tie 

/practice its use 
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should become second 
nature. 



EXmPLE OF THE NORD PROCESSOR OUTPUT f?S PRINTED OUT IN HHRD COPY 

This Is an example of the use of the NICROKIT Nord Processor 
Pi^oGi^am. It uses manv of the commands in the reportiore. For 
example: 



Label Labeling an indented ParaGraph. This uses the 

IL and EL commands. 

Tab Command Mo^es the print head 

to position 40. 

These are a few examples of the use of the NICROKIT Uord Processor 
ProGram. Nith a little practice its use should become second 
nature. 
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The Most POWERFUL 8080 or 6800 
Microcomputer Development System 
at any price . . . ^3350^ COMPLETE. 






Only a truly powerful mk 

system allou's you to accomplish your design task 

quickly, efficiently, and at a minimum cost. 

MICROKIT has the powerful microcomputer 
development system you need. 

OTHER SYSTEMS OBSOLETE 

The f/iCROKiT-8/16 has a unique CRT display refreshed 
directly from the microcomputer memory so it can write the 
full 960 character screen at 20.000 cps. faster than the blink- 
of-an-eye. Using the fast CRT, our interactive debugger 
gives you full screen hexadecimal memory dump displays 
instantaneously. With this kind of fast system response, 
debugging is a snap. 

To match our fast debugger we have a screen based editor 
that is quickly learned and easy to use, because it lets you 
see the changes you make instantly and in full context on 
the CRT display. Rounding out our outstanding software 
package is a complete microcomputer resident assembler. 
Any system without a display as fast as ours and without 
software like ours cannot possibly match the powerful de- 
bugging and editing features we offer. 

EVERYTHING FOR $3350 

But how IS It that the MICROKIT-8/16 has everything (key- 
board, display, tape units, and software) included in the 
basic price? We keep your cost low by using a standard 
television set for the high-speed display, and by usir>g 
audio cassette units for mass storage. And with MICRO- 
KIT'S proprietary recording technique, you get data reliabil- 
ity comparable to digital cassette units while data is trans- 
ferred to the casettes at the rate of 2000 bps ~ 20 times 
faster than TTY paper tape. 



BOTH 

The MlCROW^WW^Bfci be ordered as either an 8060 or a 
6800 based system. At $3,850 either system is the best buy 
in microcomputer development systems today tjecause they 
both include the 8K memory, the display and keyboard, the 
two audio cassette units, and the full complement of devel- 
opment software — debugger/monitor, editor, and assem- 
bler. Furthermore, either system can be easily switched to 
the other processor with our conversion packages that 
consist of a plug-m processor module and software. 

FULL LINE OF ENHANCEMENTS 

Rest assured that we also back you up with a complete line 
of enhancements including In-Circuit Emulators, EPROt^ 
proQ''ammers. add-on RAM or EPROM memories, line print- 
ers, "semiconductor disk " memory resident operating sys- 
tems, and single or dual drive floppy disks with a super disk 
operating system. 

MICROKIT-8/16'S ARRIVE READY 
TO GO TO WORK FOR YOU 

But don't be misled by our name, our system comes fully 
assembled, fully tested, fully warranted, and ready to begin 
helping you with microcomputer development the very day 
It arrives. The MICROKIT-8/16 is a proven and reliable 
system which over the past year has received enthusiastic 
customer acceptance. 

Our unbeatable features make the MICROKIT-8/16 an ob- 
vious choice for the designer requiring a microcomputer 
development system. Write or call MICROKIT INC. today, 
(213) 828-8539. to see just how well the MICROKIT-8/16 fits 
your microcomputer development requirements. 



MICROKIT INCORPORATED 

2180 COLORADO AVENUE C SANTA MONICA, CALIFORNIA »(M04 D (213) 828-6939 
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BOX 667 . DIABLO • CA 94528 Effective Smtamberl, 1976 


PRODUCT 


>90 

DESCRIPTION 


PRICE 


MICROCOMPUTER SYSTEMS 




MICROKIT-8/16 MOD 8080 


Microcomputer Development System for the 8080 micro- 
processor. Includes CRT display, keytoard, (2) cassette 
tape units, software and manuals. 


$3,850. 


MICROKIT-8/16 MOD 6800 


Microcomputer Development System for the 6800 micro- 
processor. Includes CRT display, keyboard, (2) cassette 
tape units, software and manuals. 


$3,850. 


IN-CIRCUIT EMULATORS/PROM PROGRAMMERS 




MICROEMULATOR/8080 


In-circuit emulator module for 8080, and PROM program- 
mer module for 2708/2704 EPROM. Debugging features 
include hardware breakpoint, single step and trace. 


$1 ,250. 


MICROEMULATOR/6800 


In-circuit emulator module for 6800, and PROM program- 
mer module for 2708/2704 EPROM. Debugging features 
include hardware breakpoint, single step and trace. 


$1,250.* 


CONVERSION PACKAGES 




M8-68C 


Conversion module and software for adding 6800 to 
8080 system. 


$ 960.* 


M8-80C 


Conversion module and software for adding 8080 to 
6800 system. 


$ 950. 


PERIPHERALS 


- 




MICR0PRINT/6&-LC 


65 Ipm printer with upper and lower case. 


$2,300. 


MICROPRINT/65-TF 


65 Ipm line printer with upper/ lower case and tractor feed. 


$2,600. 


MICRODISK/2 


Dual drive floppy disk unit including interface module 


$3,650. 




and DOS software. 




MODULES 






M8-10 


8K dynamic RAM module with fnemory write protect. 


$ 800. 


M8-11 


8K PR0M/2K static RAM module. Includes sockets for 
(8) 2708 EPROM's and (16) 2102 RAM's. 


$ 150. 


M8-30 


Universal prototype board. 


$ 40. 


M8-31 


Module extender. 


$ 40. 


M8-41 


PROM programmer for 2708/2704 EPROM. Includes 
hardware breakpoint, single step and trace debugging 
features. 


$ 750. 


SOFTWARE/HARDWARE PACKAGES 




OS/8080 


Software package with memory resident monitor, editor 
and assembler. Includes additional 24K RAM memory. 


$1 .850. 


OS/6800 


Software package with memory resident monitor, editor 
and assembler. Includes additional 24K RAM memory. 


$1,850.' 


BASIC/8080 


BASIC interpreter. Includes additional 8K RAM memory. 


$ 900.* 


Word Processor/ 8080 


Program used for preparation of documents, reports and 
manuals. 


$ 100. 


TERMINAL SIMULATOR & 


Makes MICROKIT-8/16 usable as an intelligent terminal and 


$ 15. 


PL/ M LOADER 


provides a loader for PL/ M object code. 




TERMS: Net 30. All invoices payable in U.S. funds. Prices valid in U.S.A. and Canada. 




FOB: Santa Monica, 


California 90404, U.S.A. 




WARRANTY: All equipment 


is fully assembled, tested and warranted for ninety (90) days against defects 


in ma- 


teriai and workmanship. 






'Available 4th quarter 1 976 



